The tungsten metallome of Pyrococcus furiosus.
The tungsten metallome of the hyperthermophilic archaeon Pyrococcus furiosus has been investigated using electroanalytical metal analysis and native-native 2D-PAGE with the radioactive tungsten isotope (187)W (t(1/2) = 23.9 h). P. furiosus cells have an intracellular tungsten concentration of 29 μM, of which ca. 30% appears to be free tungsten, probably in the form of tungstate or polytungstates. The remaining 70% is bound by five different tungsten enzymes: formaldehyde ferredoxin oxidoreductase, aldehyde ferredoxin oxidoreductase, glyceraldehyde-3-phosphate ferredoxin oxidoreductase and the tungsten-containing oxidoreductases WOR4 and WOR5. The membrane proteome of P. furiosus is devoid of tungsten. The differential expression, as measured by the tungsten level, of the five soluble tungsten enzymes when the cells are subjected to a cold-shock shows a strong correlation with previously published DNA microarray analyses.